Synthesis, assembly and degradation of thylakoid membrane proteins.
The thylakoid membrane of chloroplasts contains four major protein complexes, involved in the photosynthetic electron transfer chain and in ATP synthesis. These complexes are built from a large number of polypeptide subunits encoded either in the nuclear or in the plastid genome. In this review, we are considering the mechanism that couples assembly (association of the polypeptides with each other and with their cofactors) with the upstream and downstream steps of the biogenetic pathway, translation and proteolytic degradation. We present the contrasting images of assembly that have emerged from a variety of approaches (studies of photosynthesis mutants, developmental studies and direct biochemical analysis of the kinetics of assembly). We develop the concept of control by epistasy of synthesis, through which the translation of certain subunits is controlled by the state of assembly of the complex and address the question of its mechanisms. We describe additional factors that assist in the integration and assembly of thylakoid membrane proteins.